
SEQUENCE LISTING 
0> EIJSINK, VINCENT et al . 



EXPRESSION SYSTEM IN MICROORGANISM AND ITS USE FOR EXPRESSING 
HETEROLOGOUS AND HOMOLOGOUS PROTEINS 

1380-0122P 



<140> US 09/068,507 
<141> 1998-07-15 



<160> 19 



<170> Patentln version 3.1 

<210> 1 
<211> 26 
<212> PRT 

<213> Lactobacillus plantarum 
<400> 1 

Lys Ser Ser Ala Tyr Ser Leu Gin Met Gly Ala Thr Ala lie Lys Gin 
15 10 15 



Val Lys Lys Leu Phe Lys Lys Trp Gly Trp 
20 25 



<210> 


2 


<211> 


114 


<212> 


DNA 


<213> 


Lactobacillus sake 


<220> 




<221> 


CDS 


<222> 


(1) . . (114) 


<223> 




<400> 


2 


atg atg ata ttt aaa aaa ctt 



Met Met lie Phe Lys Lys Leu Ser Glu Lys Glu Leu Gin Lys lie Asn 
15 10 15 

ggt ggt atg gca gga aat agt tct aat ttt att cat aag att aaa caa 
Gly Gly Met Ala Gly Asn Ser Ser Asn Phe lie His Lys lie Lys Gin 
20 25 30 

att ttt acc cat cgt taa 
lie Phe Thr His Arg 
35 



48 



96 



114 



<210> 3 
<211> 37 



1 



<212> PRT 

<213> Lactobacillus sake 
<400> 3 

Met Met lie Phe Lys Lys Leu Ser Glu Lys Glu Leu Gin Lys lie Asn 
15 10 15 



Gly Gly Met Ala Gly Asn Ser Ser Asn Phe lie His Lys lie Lys Gin 
20 25 30 



lie Phe Thr His Arg 
35 



<210> 4 

<211> 186 

<212> DNA 

<213> Lactobacillus sake 
<220> 

<221> CDS 

<222> (1) . . (186) 

<223> 

<400> 4 

atg gaa aag ttt att gaa tta tct tta aaa gaa gta aca gca att aca 48 
Met Glu Lys Phe lie Glu Leu Ser Leu Lys Glu Val Thr Ala lie Thr 
15 10 15 

ggt gga aaa tat tat ggt aac ggt gta cac tgt gga aaa cat tea tgt 96 
Gly Gly Lys Tyr Tyr Gly Asn Gly Val His Cys Gly Lys His Ser Cys 
20 25 30 

acc gta gac tgg gga aca get att gga aat ate gga aat aat gca get 144 
Thr Val Asp Trp Gly Thr Ala lie Gly Asn lie Gly Asn Asn Ala Ala 
35 40 45 

gca aac tgg gec aca ggc gga aac get ggc tgg aat aaa taa 186 
Ala Asn Trp Ala Thr Gly Gly Asn Ala Gly Trp Asn Lys 
50 .55 60 



<210> 5 
<211> 61 
<212> PRT 

<213> Lactobacillus sake 
<400> 5 

Met Glu Lys Phe He Glu Leu Ser Leu Lys Glu Val Thr Ala He Thr 
15 10 15 



Gly Gly Lys Tyr Tyr Gly Asn Gly Val His Cys Gly Lys His Ser Cys 



2 





20 



25 



30 



Thr Val Asp Trp Gly Thr Ala lie Gly Asn lie Gly Asn Asn Ala Ala 
35 40 45 



Ala Asn Trp Ala Thr Gly Gly Asn Ala Gly Trp Asn Lys 
50 55 60 



<210> 6 
<211> 81 
<212> DNA 

<213> Lactobacillus sake 
<400> 6 

gagttcttaa cgttaatccg aaaaaaacta acgttaatat taaaaaataa gatccgcttg 60 
tgaattatgt ataatttgat t 81 



<210> 7 

<211> 80 

<212> DNA 

<213> Lactobacillus sake 



<210> 8 
<211> 81 
<212> DNA 

<213> Lactobacillus sake 
<400> 8 

gcagcattaa cgttaatttt gataaacgta acgttaatgg ataatcatcc tgtttacaaa 60 
tagtgtatga cataattaag t 81 



<210> 9 

<211> 81 

<212> DNA 

<213> Lactobacillus sake 



<400> 7 

cgcatattaa cgtttaaccg ataaagttga acgttaatat tttttttgcg cagaaatggt 



60 



aaattgaagc ataatagtct 



80 



<400> 9 

ttgatattag cgtttaacag ttaaattaat acgttaataa tttttttgtc tttaaatagg 



60 



gatttgaagc ataatggtgt t 



81 



<210> 10 
<211> 81 



3 




<212> DNA 

<213> Lactobacillus plantarum 
<400> 10 

tggtgattca cgtttaaatt taaaaaatgt acgttaatag aaataattcc tccgtacttc 60 
aaaaacacat tatcctaaaa g 81 



<210> 11 
<211> 80 
<212> DNA 

<213> Staphylococcus aureus 
<400> 11 

tacatttaac agttaagtat ttatttccta cagttaggca atataatgat aaaagattgt 60 
actaaatcgt ataatgacag 80 



<210> 12 
<211> 80 
<212> DNA 

<213> Staphylococcus aureus 
<400> 12 

aaaaatttac agttaagaat aaaaaacgac tagttaagaa aaattggaaa aataaatgct 60 
tttagcatgt ttaatataac 80 



<210> 13 

<211> 7597 

<212> DNA 

<213> Lactobacillus sakei 



<220> 

<221> -35_signal 

<222> (412) . . (417) 

<220> 

<221> -10_signal 

<222> (439) . . (444) 

<220> 

<221> gene 

<222> (572) . . (1918) 

<223> gene="sppK" 

<220> 

<221> CDS 

<222> (572) . . (1918) 

<220> 

<221> CDS 



4 



<222> (1920) . . (2666) 
<220> 

<221> gene 

<222> (1920) . . (2666) 

<223> gene="sppR M 

<220> 

<221> -35_signal 

<222> (2712) . . (2717) 

<220> 

<221> -10_signal 

<222> (2736) . . (2741) 

<220> 

<221> CDS 

<222> (2813) . . (2998) 
<220> 

<221> gene 

<222> (2813) . . (2998) 

<223> gene-"sppA" 

<220> 

<221> sigjpeptide 

<222> (2813) . . (2866) 

<220> 

<221> CDS 

<222> (3092) . . (3388) 
<220> 

<221> gene 

<222> (3092) . . (3388) 

<223> gene="spiA" 

<220> 

<221> -35_signal 

<222> (3654) . . (3659) 

<220> 

<221> -10_signal 

<222> (3675) . . (3680) 

<220> 

<221> CDS 

<222> (3739) . . (5895) 
<220> 

<221> gene 

<222> (3739) . . (5895) 

<223> gene="sppT" 

<220> 

<221> CDS 

<222> (5910) . . (7286) 




<220> 

<221> gene 

<222> (5910) . . (7286) 

<223> gene="sppE' f 

<400> 13 



ccggctcttt 


gaccataagc 


acc ragg teg 


aLLdalaaL L. 


y l. u^u L^oya 


t ttattaaaa 


60 


tgaattttac 


caaagccaac 


ac cat aaa ua 


Lad L l_ y y ex 


n n c n nf~ t" n pic 


t aacact t ca 


120 


ggattcttgg 


cagtttcaag 


t gt gaga tag 


3 /"i 4" /~T ^ ~f" 3 

aOOLyaLLL-d 


cl cl a. a. L y I- 


aaf crt per a era 


180 


agcgcgtttg 


atttatctgg 


atgagccatt 


aggctgttgt 


aaagtgtatg 


aatgttttcc 


240 


ttagcaattt 


cttgattagt 


cataatgaaa 


agcctccaca 


aaaagtatta 


tcaacatctg 


300 


ttctagtctt 


cttagtaaat 


tttgtcaact 


tcaatagagt 


tcttaacgtt 


aatccgaaaa 


360 


aaactaacgt 


taatattaaa 


aaataagatc 


cgcttgtgaa 


ttatgtataa 


tttgattaga 


420 


ctaaagaata 


ggagaaagta 


tgatgatatt 


taaaaaactt 


tcagaaaaag 


aattgcaaaa 


480 


aataaacggt 


ggtatggcag 


gaaatagttc 


taattttatt 


cataagatta 


aacaaatttt 


540 


tacccatcgt 


taagataggt 


tgttggtgag 


c atg tta 
Met Leu 


tat acg gat 
Tyr Thr Asp 


gta teg 
Val Ser 


592 



1 5 

gtt tec tta atg caa aat ttt gtt get 
Val Ser Leu Met Gin Asn Phe Val Ala 
10 15 

tat aga tat att caa aga aag ata aca 
Tyr Arg Tyr lie Gin Arg Lys lie Thr 
25 30 

att tta ata gcg att att ttt tea ata 
He Leu He Ala He He Phe Ser He 
40 45 

gcg tea tta ctt gta atg gta tta atg 

. Ala Ser Leu Leu Val Met Val Leu Met 
60 

caa caa aaa gaa aat aag ata aaa acg 

Gin Gin Lys Glu Asn Lys He Lys Thr 
75 80 

eta att ate gtg ate cag tta ttg tta 
Leu He He Val He Gin Leu Leu Leu 
90 95 

agt cag ttt acc ata teg att ate aaa 
Ser Gin Phe Thr He Ser He He Lys 
105 110 



ate tta tta 
He Leu Leu 



ttt aaa egg 
Phe Lys Arg 
35 

tta tat ctg 
Leu Tyr Leu 
50 

cga tta ggg 
Arg Leu Gly 
65 

act gat aca 
Thr Asp Thr 



gtt gcg gtt 
Val Ala Val 



agt gat ttc 
Ser Asp Phe 
115 



att ttt eta 
He Phe Leu 
20 

ate ata tta 
He He Leu 



ttt att tea 
Phe He Ser 



tgg cat ttt 
Trp His Phe 
70 

get aat tta 
Ala Asn Leu 
85 

ggg act att 
Gly Thr He 
100 

age caa aat 
Ser Gin Asn 



tta 640 
Leu 



gat 688 
Asp 



gat 736 

Asp 

55 

cat 784 
His 



att 832 
He 



att 880 
He 



ata 928 
He 
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ttg aac aat agt gca aca gat ata act tta tta ggt att ttc ttt get 976 
Leu Asn Asn Ser Ala Thr Asp lie Thr Leu Leu Gly lie Phe Phe Ala 
120 125 130 135 

gtt tta ttt gac ggc ttg ttc ttt ata tta ttg aag aat aag egg act 1024 
Val Leu Phe Asp Gly Leu Phe Phe lie Leu Leu Lys Asn Lys Arg Thr 
140 145 150 

gaa tta caa cat tta aat caa gaa ate att gaa ttt teg tta gaa aaa 1072 
Glu Leu Gin His Leu Asn Gin Glu lie lie Glu Phe Ser Leu Glu Lys 
155 160 165 

caa tat ttt ata ttt ata ttt att tta ttt ata gta ata gaa att att - 1120 
Gin Tyr Phe lie Phe lie Phe lie Leu Phe lie Val lie Glu lie lie 
170 175 180 

tta gca gtt ggg aat ctt caa gga gta aca gee acg ata tta tta acc 1168 
Leu Ala Val Gly Asn Leu Gin Gly Val Thr Ala Thr He Leu Leu Thr 
185 190 195 

att ate att att ttt tgt gtc ctt ate ggg atg act ttt tgg caa gtg * 1216 
He He He He Phe Cys Val Leu He Gly Met Thr Phe Trp Gin Val 
200 205 210 215 

atg ctt ttt ttg aag get tat teg att cgc caa gaa gee aat gac caa 1264 
Met Leu Phe Leu Lys Ala Tyr Ser He Arg Gin Glu Ala Asn Asp Gin 
220 225 230 

ttg gtc egg aat caa caa ctt caa gat tat eta gtc aat ate gaa cag 1312 
Leu Val Arg Asn Gin Gin Leu Gin Asp Tyr Leu Val Asn He Glu Gin 
235 240 245 

cag tac acc gaa tta egg cga ttt aag cat gat tat caa aac ate tta 1360 
Gin Tyr Thr Glu Leu Arg Arg Phe Lys His Asp Tyr Gin Asn lie Leu 
250 255 260 

tta teg ttg gag agt ttt gec gaa aag ggc gat cag caa cag ttt aag 1408 
Leu Ser Leu Glu Ser Phe Ala Glu Lys Gly Asp Gin Gin Gin Phe Lys 
265 270 275 

gcg tat tac caa gaa tta tta gca caa egg cca att caa agt gaa ate 1456 
Ala Tyr Tyr Gin Glu Leu Leu Ala Gin Arg Pro He Gin Ser Glu He 
280 285 290 295 

caa ggg gca gtc att gca caa etc gac tac ttg aaa aat gat cct att 1504 
Gin Gly Ala Val He Ala Gin Leu Asp Tyr Leu Lys Asn Asp Pro He 
300 305 310 

cga gga tta gtc att caa aag ttt ttg gca gee aaa cag get ggt gtt 1552 
Arg Gly Leu Val He Gin Lys Phe Leu Ala Ala Lys Gin Ala Gly Val 
315 320 325 

act tta aaa ttc gaa atg acc gaa cca ate gaa tta gca acc get aat 1600 
Thr Leu Lys Phe Glu Met Thr Glu Pro He Glu Leu Ala Thr Ala Asn 
330 335 340 

eta tta acg gtt att egg att ate ggt att tta tta gac aat gcg att 1648 
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Leu Leu Thr Val lie Arg lie lie Gly lie Leu Leu Asp Asn Ala lie 

345 350 355 

gaa caa gcc gtt caa gaa acc gat caa ttg gtg agt tgt get ttc tta 1696 

Glu Gin Ala Val Gin Glu Thr Asp Gin Leu Val Ser Cys Ala Phe Leu 

360 365 370 375 

caa tct gat ggt tta ate gaa att acg att gaa aat acg gcc agt caa 1744 

Gin Ser Asp Gly Leu lie Glu lie Thr lie Glu Asn Thr Ala Ser Gin 
380 385 390 

gtt aag aat etc caa gca ttt tea gag tta ggc tat tea acg aaa ggc 1792 

Val Lys Asn Leu Gin Ala Phe Ser Glu Leu Gly Tyr Ser Thr Lys Gly 
395 400 405 

get ggt egg ggg act ggt tta get aat gtg cag gat ttg att gcc aaa 1840 

Ala Gly Arg Gly Thr Gly Leu Ala Asn Val Gin Asp Leu lie Ala Lys 

410 415 420 

caa acc aat tta ttc tta gaa aca cag att gaa aat aga aag tta cga 1888 

Gin Thr Asn Leu Phe Leu Glu Thr Gin lie Glu Asn Arg Lys Leu Arg 

425 430 435 

cag aca ttg atg att acg gag gaa act taa t ttg tat ccc gtt tat tta 1937 

Gin Thr Leu Met lie Thr Glu Glu Thr Leu Tyr Pro Val Tyr Leu 

440 445 450 

tta gag gat gat tta cag caa caa gcg att tat cag caa att ate gcg 1985 

Leu Glu Asp Asp Leu Gin Gin Gin Ala lie Tyr Gin Gin lie lie Ala 

455 460 465 470 

aat acg att atg att aac gaa ttt gca atg act tta aca tgc get gcc 2033 

Asn Thr lie Met lie Asn Glu Phe Ala Met Thr Leu Thr Cys Ala Ala 
475 480 485 

agt gat act gag aca ttg ttg gcg gca att aag gat cag caa cga ggt 2081 

Ser Asp Thr Glu Thr Leu Leu Ala Ala lie Lys Asp Gin Gin Arg Gly 
490 495 500 

tta ttc ttt ttg gat atg gaa att gag gat aac cgc caa gcc ggt tta 2129 

Leu Phe Phe Leu Asp Met Glu lie Glu Asp Asn Arg Gin Ala Gly Leu 

505 510 515 

gaa gtg gca act aag att egg cag atg atg ccg ttt gcg caa att gtc 2177 

Glu Val Ala Thr Lys He Arg Gin Met Met Pro Phe Ala Gin He Val 

520 525 530 

ttc att aca acc cac gag gaa ctg aca tta tta acg tta gaa cga aaa 2225 

Phe He Thr Thr His Glu Glu Leu Thr Leu Leu Thr Leu Glu Arg Lys 

535 540 545 550 

ata gcg cct tta gat tac att etc aag gac caa aca atg get gaa ate 2273 

He Ala Pro Leu Asp Tyr He Leu Lys Asp Gin Thr Met Ala Glu He 
555 560 565 

aaa agg caa ttg att gat gat eta ttg tta get gag aag caa aac gag 2321 

Lys Arg Gin Leu He Asp Asp Leu Leu Leu Ala Glu Lys Gin Asn Glu 
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570 575 580 

gcg gca gcg tat cac cga gaa aat tta ttt agt tat aaa ata ggt cct 2369 
Ala Ala Ala Tyr His Arg Glu Asn Leu Phe Ser Tyr Lys lie Gly Pro 
585 590 595 

cgc ttt ttc tea tta cca tta aag gaa gtt gtt tat tta tat act gaa 2417 
Arg Phe Phe Ser Leu Pro Leu Lys Glu Val Val Tyr Leu Tyr Thr Glu 
600 605 610 

aaa gaa aat ccg ggt cat att aat ttg tta gec gtt acc aga aag gtt 24 65 

Lys Glu Asn Pro Gly His lie Asn Leu Leu Ala Val Thr Arg Lys Val 
615 620 625 630 

act ttt cca gga aat tta aat gcg ctg gaa gec caa tat cca atg etc 2513 
Thr Phe Pro Gly Asn Leu Asn Ala Leu Glu Ala Gin Tyr Pro Met Leu 
635 640 645 

ttt egg tgt gat aaa agt tac tta gtt aac eta tct aat att gee aat 2561 
Phe Arg Cys Asp Lys Ser Tyr Leu Val Asn Leu Ser Asn lie Ala Asn 
650 655 660 

tat gac agt aaa aca egg agt tta aaa ttt gta gat ggc agt gag gca 2609 
Tyr Asp Ser Lys Thr Arg Ser Leu Lys Phe Val Asp Gly Ser Glu Ala 
665 670 675 

aaa gtc teg ttc egg aaa tea egg gaa eta gtg gec aaa tta aaa caa 2657 
Lys Val Ser Phe Arg Lys Ser Arg Glu Leu Val Ala Lys Leu Lys Gin 
680 685 690 

atg atg tag cgcatattaa cgtttaaccg ataaagttga aegttaatat 2706 

Met Met 

695 

tttttttgcg cagaaatggt aaattgaagc ataatagtct tgtaaggtat ttagctggct 2766 

ggcgtaaagt atgetttata aaataatata taggagtatg attcta atg gaa aag 2821 

Met Glu Lys 



ttt att gaa tta tct tta aaa gaa gta aca gca att aca ggt gga aaa 2869 

Phe lie Glu Leu Ser Leu Lys Glu Val Thr Ala lie Thr Gly Gly Lys 
700 705 710 715 

tat tat ggt aac ggt gta cac tgt gga aaa cat tea tgt acc gta gac 2917 

Tyr Tyr Gly Asn Gly Val His Cys Gly Lys His Ser Cys Thr Val Asp 

720 725 730 

tgg gga aca get att gga aat ate gga aat aat gca get gca aac tgg 2965 

Trp Gly Thr Ala lie Gly Asn lie Gly Asn Asn Ala Ala Ala Asn Trp 
735 740 745 

gec aca ggc gga aac get ggc tgg aat aaa taa taagcaaaac ttaatttaga 3018 
Ala Thr Gly Gly Asn Ala Gly Trp Asn Lys 
750 755 

tttaaggact ctctatcatt tgatggggat tttttagctt atagtaacag aataaaataa 3078 
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gaggtgtcag att atg aaa ata ttg aag tgg tat tea ggt ggt aag gat 3127 
Met Lys lie Leu Lys Trp Tyr Ser Gly Gly Lys Asp 
760 765 

cgc gga gaa egg gca aat gat att ata ggc caa ttg ttg eta gat ctg 3175 
Arg Gly Glu Arg Ala Asn Asp lie lie Gly Gin Leu Leu Leu Asp Leu 
770 775 780 785 

aac cat gat cca aaa aat gaa cat tta gaa gca ata tta ata aat tat 3223 
Asn His Asp Pro Lys Asn Glu His Leu Glu Ala lie Leu lie Asn Tyr 
790 795 800 

cag aat gaa att aaa agg aaa gaa agt teg gtg cca ttt att ttg agt 3271 
Gin Asn Glu lie Lys Arg Lys Glu Ser Ser Val Pro Phe lie Leu Ser 
805 810 815 

egg atg aat ata tea ata gee aat aca ate aga aga gat agg etc att 3319 
Arg Met Asn lie Ser lie Ala Asn Thr lie Arg Arg Asp Arg Leu lie 
820 825 830 

tta acc gat ttt caa gaa gat aaa ttg aaa ttg tta act gcg ttg tct 3367 
Leu Thr Asp Phe Gin Glu Asp Lys Leu Lys Leu Leu Thr Ala Leu Ser 
835 840 845 

aat ata aga tat ggc tat tag cagcttaatt ctgtagcaca ctattctaag 3418 
Asn lie Arg Tyr Gly Tyr 
850 855 

aataegctag aactgttata tggaattttc aatattaatt tggttgatag tgaacttgat 3478 

gagatattca ttattataat gtgtcatata gtacgattcg ttattgctgg ttatgaatac 3538 

attgtaatga aaagattaac gtttaatcta tacaattata cgttagtctt tttattttat 3598 

aaggaatagc cataatataa cagcttagat tttaaatgea geattaaegt taattttgat 3658 

aaacgtaacg ttaatggata atcatcctgt ttacaaatag tgtatgacat aattaagtaa 3718 

ttaacttacg gaggctcttg atg ata gat cgt aaa att tat ata cca caa gta 3771 

Met lie Asp Arg Lys lie Tyr lie Pro Gin Val 
860 865 

gat gaa atg gat tgt ggc gta gca get tta gcg atg att ctt aaa cat 3819 
Asp Glu Met Asp Cys Gly Val Ala Ala Leu Ala Met lie Leu Lys His 
870 875 880 

tat ggt tct tea get teg ctg get tat tta cgt aat gag get aaa act 3867 
Tyr Gly Ser Ser Ala Ser Leu Ala Tyr Leu Arg Asn Glu Ala Lys Thr 
885 890 895 

gat tta gaa gga aca acg gcg ctt gga eta gtg aag aca get gag aat 3915 
Asp Leu Glu Gly Thr Thr Ala Leu Gly Leu Val Lys Thr Ala Glu Asn 
900 905 910 

tta ggt ttc gaa acg aag gcg att caa get gat atg agt ttg ttt gaa 3963 
Leu Gly Phe Glu Thr Lys Ala lie Gin Ala Asp Met Ser Leu Phe Glu 
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915 920 925 930 

gtc gca gat tta cca ttt cct ttt att gca cat gtt eta aaa aat ggc 

Val Ala Asp Leu Pro Phe Pro Phe He Ala His Val Leu Lys Asn Gly 

935 940 945 

gag eta tta cat tat tat gtt gta eta ggg ata aaa aaa gat gec att 

Glu Leu Leu His Tyr Tyr Val Val Leu Gly He Lys Lys Asp Ala He 

950 955 960 

ata ate gee gat cct gat cca aca gtg ggc ate get aag atg acg caa 

He He Ala Asp Pro Asp Pro Thr Val Gly He Ala Lys Met Thr Gin 

965 970 975 



aac atg cag age acg ctg gcg att gtt gca att ggt tta att ate 

Asn Met Gin Ser Thr Leu Ala He Val Ala He Gly Leu He He 
1055 1060 1065 

ttt tat ggc ttc cag tea ate ttt aca tat get caa aat ttt tta 

Phe Tyr Gly Phe Gin Ser He Phe Thr Tyr Ala Gin Asn Phe Leu 
1070 1075 1080 

ttg gcg gtt tta gga cag egg tta tea att gag att att tta agt 

Leu Ala Val Leu Gly Gin Arg Leu Ser He Glu He He Leu Ser 
1085 1090 1095 

tac tta aga cat gtt ttt gaa tta cca atg tct ttt ttt gca aca 

Tyr Leu Arg His Val Phe Glu Leu Pro Met Ser Phe Phe Ala Thr 
1100 1105 1110 

cgt aaa aca ggt gaa ata att tea cga ttt aat gac gcg aat aaa 

Arg Lys Thr Gly Glu He He Ser Arg Phe Asn Asp Ala Asn Lys 
1115 1120 1125 

att att gat gcg eta gca age gca att att tea att ttt tta gat 
He He Asp Ala Leu Ala Ser Ala He He Ser He Phe Leu Asp 
1130 1135 1140 



4011 



4059 



4107 



tea cag ttt aaa teg gaa tgg acg ggc gtt gca tta ttt att get cca 4155 
Ser Gin Phe Lys Ser Glu Trp Thr Gly Val Ala Leu Phe He Ala Pro 
980 985 990 

aaa ccg age tat caa cca gtt aag cag caa aca aaa gcg agt tta 4200 
Lys Pro Ser Tyr Gin Pro Val Lys Gin Gin Thr Lys Ala Ser Leu 
995 1000 1005 

ttt tea ttt gtt cca act ttg atg cag caa aag cga ttg gta att 
Phe Ser Phe Val Pro Thr Leu Met Gin Gin Lys Arg Leu Val He 
1010 1015 1020 

aat att act ttg gcg gcg eta etc ata ace att att agt att eta 

Asn He Thr Leu Ala Ala Leu Leu He Thr He He Ser He Leu 
1025 1030 1035 

gga tct tat ttc tta cag act gtc att gat ace tat ate cca aat 4335 

Gly Ser Tyr Phe Leu Gin Thr Val He Asp Thr Tyr He Pro Asn 
1040 1045 1050 



4245 



4290 



4380 



4425 



4470 



4515 



4560 



4605 
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att aca gtc gtt gtt att atg ggg att att ctg ate att caa aat 4650 

He Thr Val Val Val He Met Gly He He Leu He He Gin Asn 
1145 1150 1155 

aca act tta ttc tgg tta acc tta gca gtg att cca ate tat att 4695 

Thr Thr Leu Phe Trp Leu Thr Leu Ala Val He Pro He Tyr He 
1160 1165 1170 

gec gtg att act tta ttt gca aaa cct ttt gaa aaa tta aat caa 4740 

Ala Val He Thr Leu Phe Ala Lys Pro Phe Glu Lys Leu Asn Gin 
1175 1180 1185 

aag gaa atg gaa agt aat gca gta ttg aat teg gcg ate att gaa 4785 

Lys Glu Met Glu Ser Asn Ala Val Leu Asn Ser Ala He He Glu 
1190 1195 1200 

gat tta cat ggc att gaa acg att aaa gcg tta act agt gaa agt 4830 

Asp Leu His Gly He Glu Thr He Lys Ala Leu Thr Ser Glu Ser 
1205 1210 1215 

gaa cga tat caa aaa ata gat aca gca ttt gtt gat tat ctg aag 4875 

Glu Arg Tyr Gin Lys He Asp Thr Ala Phe Val Asp Tyr Leu Lys 
1220 1225 1230 

aag agt ttt gac tat gta aaa get gat aca ttg caa caa gca att 4 920 

Lys Ser Phe Asp Tyr Val Lys Ala Asp Thr Leu Gin Gin Ala He 
1235 1240 1245 

aag ttg ttt gtc caa tta ggg ctg aat gtc ttt gtg ctg tgg gta 4 965 

Lys Leu Phe Val Gin Leu Gly Leu Asn Val Phe Val Leu Trp Val 
1250 1255 1260 

ggc get att tta gtc acg cat aac gag tta tea att ggg caa ttg 5010 

Gly Ala He Leu Val Thr His Asn Glu Leu Ser He Gly Gin Leu 
1265 1270 1275 

atg acc tac aat gec ttg ctg gcg tat ttt gta aat ccg tta cag 5055 

Met Thr Tyr Asn Ala Leu Leu Ala Tyr Phe Val Asn Pro Leu Gin 
1280 1285 1290 

aat ate ate aat tta cag act aag tta cag age gcg agg gta gee 5100 

Asn He He Asn Leu Gin Thr Lys Leu Gin Ser Ala Arg Val Ala 
1295 1300 1305 

aat aat egg ttg aat gaa gtt tat ctg gtt gat tct gag ttc aag 5145 

Asn Asn Arg Leu Asn Glu Val Tyr Leu Val Asp Ser Glu Phe Lys 
1310 1315 1320 

aca gaa cga cca att aaa tec gag tea cag ttg gta ggc cca att 5190 

Thr Glu Arg Pro He Lys Ser Glu Ser Gin Leu Val Gly Pro He 
1325 1330 1335 

gag tta caa aat gtg agt tac caa tat ggt tat ggg cag aga gtg 5235 

Glu Leu Gin Asn Val Ser Tyr Gin Tyr Gly Tyr Gly Gin Arg Val 
1340 1345 1350 
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ctt gaa teg att agt tta aag att gag ccg aat gaa aaa tta aca 5280 

Leu Glu Ser lie Ser Leu Lys lie Glu Pro Asn Glu Lys Leu Thr 

1355 1360 1365 

att gtg ggc atg age ggt teg ggg aaa tea aca ttg gtt aag tta 5325 

lie Val Gly Met Ser Gly Ser Gly Lys Ser Thr Leu Val Lys Leu 

1370 1375 1380 

etc gtt aat ttt ttt gaa cca acg gag gga aag gtt ctt ttt aat 5370 

Leu Val Asn Phe Phe Glu Pro Thr Glu Gly Lys Val Leu Phe Asn 

1385 1390 1395 

caa caa gat aca cag aca att gat aaa aag aca ttg egg cag ttt ■ 5415 

Gin Gin Asp Thr Gin Thr lie Asp Lys Lys Thr Leu Arg Gin Phe 

1400 1405 1410 

gtt aac tat att gca cag aca ccg tac att ttc tea gga agt att 54 60 

Val Asn Tyr lie Ala Gin Thr Pro Tyr lie Phe Ser Gly Ser lie 

1415 1420 1425 

tgg gat aat ctt aag tta ggt aat egg cca gga ate aca caa gcg 5505 

Trp Asp Asn Leu Lys Leu Gly Asn Arg Pro Gly lie Thr Gin Ala 

1430 1435 1440 

gac ate atg cat gcg tgt gag eta gca gag ata aag aat gat att 5550 

Asp lie Met His Ala Cys Glu Leu Ala Glu lie Lys Asn Asp lie 

1445 1450 1455 

gaa aaa atg ccg etc caa ttt gaa aca tta ttg gat gaa gat gga 5595 

Glu Lys Met Pro Leu Gin Phe Glu Thr Leu Leu Asp Glu Asp Gly 

1460 1465 1470 

aac aca ttg tea ggt ggt caa aaa cag cga tta aca att gcg cga 564 0 

Asn Thr Leu Ser Gly Gly Gin Lys Gin Arg Leu Thr lie Ala Arg 

1475 1480 1485 

gca eta tta tea cca get egg gta eta att ttt gat gag tct act 5685 

Ala Leu Leu Ser Pro Ala Arg Val Leu lie Phe Asp Glu Ser Thr 

1490 1495 1500 

agt ggg tta gat acg ata aca gag ggg eta tta gtt gat cat eta 5730 

Ser Gly Leu Asp Thr lie Thr Glu Gly Leu Leu Val Asp His Leu 

1505 1510 1515 

atg gcg tta gaa gaa aga aca ate att ttc ata gcg cat cgt tta 5775 

Met Ala Leu Glu Glu Arg Thr lie lie Phe lie Ala His Arg Leu 

1520 1525 1530 

gcg att get aag aaa acg aac aat att ctt gtt tta gaa aat ggt 5820 

Ala lie Ala Lys Lys Thr Asn Asn lie Leu Val Leu Glu Asn Gly 

1535 1540 1545 

agt gtt gtt gaa act ggg aca cat gat gcg ttg gtg gat aca caa 58 65 

Ser Val Val Glu Thr Gly Thr His Asp Ala Leu Val Asp Thr Gin 

1550 1555 1560 

ggg cga tat tac caa ttg etc aat cat tag tgggggatta aagt atg 5912 
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Gly Arg Tyr Tyr Gin Leu Leu Asn His Met 
1565 1570 

gat aaa gag ttt ctg gag age agt gag ttt tat agt gcg egg ttt 5957 

Asp Lys Glu Phe Leu Glu Ser Ser Glu Phe Tyr Ser Ala Arg Phe 
1575 1580 1585 

aaa aat ttt tea aca eta tta att atg cca att gca gtt eta ctt 6002 

Lys Asn Phe Ser Thr Leu Leu lie Met Pro lie Ala Val Leu Leu 
1590 1595 1600 

tgt etc gta tgc ate ttt tct ttt ttt ggt aaa cga gaa att acg 6047 

Cys Leu Val Cys lie Phe Ser Phe Phe Gly Lys- Arg Glu lie Thr 
1605 1610 1615 

att gaa ggt caa ggt gat tta acg acg aat aaa cag att cca ata 6092 

lie Glu Gly Gin Gly Asp Leu Thr Thr Asn Lys Gin lie Pro lie 
1620 1625 1630 

tta caa gee tct act aat agt gta tta aag caa aat tat tta aaa 6137 

Leu Gin Ala Ser Thr Asn Ser Val Leu Lys Gin Asn Tyr Leu Lys 
1635 1640 1645 

gaa gga aag ttt gtc aag aaa ggg cag act ttg ctt gtg tat caa 6182 

Glu Gly Lys Phe Val Lys Lys Gly Gin Thr Leu Leu Val Tyr Gin 
1650 1655 1660 

aat act aaa aat cag aat cag aaa egg eta tta gaa aaa caa cag 6227 

Asn Thr Lys Asn Gin Asn Gin Lys Arg Leu Leu Glu Lys Gin Gin 
1665 1670 1675 

gat aat ctg agt tat cag att acg agt ttg gaa aca ttg aaa get 6272 

Asp Asn Leu Ser Tyr Gin lie Thr Ser Leu Glu Thr Leu Lys Ala 
1680 1685 1690 

age att cgc agt aat caa gac caa ttt gag aat aat gat cag ttt 6317 

Ser lie Arg Ser Asn Gin Asp Gin Phe Glu Asn Asn Asp Gin Phe 
1695 1700 1705 

ggt tac aga gat tta tta cga ggt tat ctt gac caa aga caa gtt 6362 

Gly Tyr Arg Asp Leu Leu Arg Gly Tyr Leu Asp Gin Arg Gin Val 
1710 1715 1720 

tat ttg att gaa aat cag atg gtg aca gat aaa gca gcg aca agt 6407 

Tyr Leu He Glu Asn Gin Met Val Thr Asp Lys Ala Ala Thr Ser 
1725 1730 1735 

aca act aaa caa cag aca ttg aca gcg att atg gat aag aca att 6452 

Thr Thr Lys Gin Gin Thr Leu Thr Ala He Met Asp Lys Thr He 
1740 1745 1750 

caa cga gat caa aca aat ctt gac gcg tat caa get tta tat cag 6497 

Gin Arg Asp Gin Thr Asn Leu Asp Ala Tyr Gin Ala Leu Tyr Gin 
1755 1760 1765 

tea ate aaa act aac aag gta tat tea agt act ggt aaa tat aat 6542 

Ser He Lys Thr Asn Lys Val Tyr Ser Ser Thr Gly Lys Tyr Asn 
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1770 1775 1780 

tat ctt tac gag aac tat caa acg aaa gta aaa gcg atg tct gat 6587 
Tyr Leu Tyr Glu Asn Tyr Gin Thr Lys Val Lys Ala Met Ser Asp 
1785 1790 1795 

aaa aat gaa caa agt ggt tta aaa gca gat att tta gca acg acg 6632 
Lys Asn Glu Gin Ser Gly Leu Lys Ala Asp lie Leu Ala Thr Thr 
1800 1805 1810 

caa caa caa att gat agt tta caa ggt agt ata gcg aat gcc gaa 6677 
Gin Gin Gin lie Asp Ser Leu Gin Gly Ser lie Ala Asn Ala Glu 
1815 1820 1825 

aat caa aaa gtt tec ata aaa gaa ttt gac gat age egg ttt aat 6722 
Asn Gin Lys Val Ser lie Lys Glu Phe Asp Asp Ser Arg Phe Asn 
1830 1835 1840 

acg aat act aat aat gaa aag tta gca tta tta gaa gca cag caa 6767 
Thr Asn Thr Asn Asn Glu Lys Leu Ala Leu Leu Glu Ala Gin Gin 
1845 1850 1855 

aca caa tea gca aat gaa cag ctt gta aaa get aaa caa tea ctt 6812 
Thr Gin Ser Ala Asn Glu Gin Leu Val Lys Ala Lys Gin Ser Leu 
1860 1865 1870 

gtc gaa ata caa aca act tta aaa caa ata acg agt gat tct aag 6857 
Val Glu He Gin Thr Thr Leu Lys Gin He Thr Ser Asp Ser Lys 
1875 1880 1885 

gaa tac gtg gtt aaa gca cct aaa gac gga gtt eta cat gtt gat 6902 
Glu Tyr Val Val Lys Ala Pro Lys Asp Gly Val Leu His Val Asp 
1890 1895 1900 

gat cac tat caa ggg att aag tat acg agt get ggt ace agt atg 6947 
Asp His Tyr Gin Gly He Lys Tyr Thr Ser Ala Gly Thr Ser Met 
1905 1910 1915 

gcg egg att tat ccg gta tta get gat cag aag aga tta aaa ata 6992 
Ala Arg He Tyr Pro Val Leu Ala Asp Gin Lys Arg Leu Lys He 
1920 1925 1930 

gaa gcg ctt att cca gtt gat gat att tea tea gtt aaa att gga 7037 
Glu Ala Leu lie Pro Val Asp Asp He Ser Ser Val Lys He Gly 
1935 1940 1945 

caa aga eta cgt ttg aaa att acg egg aat gtt cca aga cca att 7082 
Gin Arg Leu Arg Leu Lys He Thr Arg Asn Val Pro Arg Pro He 
1950 1955 1960 

att att gaa gga aag ate aat caa att agt gtt teg cct act gtt 7127 
He He Glu Gly Lys He Asn Gin He Ser Val Ser Pro Thr Val 
1965 1970 1975 

att aac cag ggg agt tac tac act att ata ggt ctg gca act att 7172 
He Asn Gin Gly Ser Tyr Tyr Thr He He Gly Leu Ala Thr He 
1980 1985 1990 
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tct aat aat aat agg aaa tta ctg cat tat gga atg acc ggt aaa 7217 
Ser Asn Asn Asn Arg Lys Leu Leu His Tyr Gly Met Thr Gly Lys 
1995 2000 2005 

ata gca att ate act ggt aag aca aca ttc ttc aac tat tac aaa .7262 
lie Ala lie lie Thr Gly Lys Thr Thr Phe Phe Asn Tyr Tyr Lys 
2010 2015 2020 

gat aag ttg ttg aat aga aat tag gtgggtatta ccatataaat 7306 
Asp Lys Leu Leu Asn Arg Asn 
2025 2030 

tatgagagtt tccttggttt aaaattaatt tgaaaattga tattagegtt taacagttaa 7366 
attaatacgt taataatttt tttgtcttta aatagggatt tgaagcataa tggtgttata 7426 
gegtacttag ctggccagca tatatgtatt ctataaaata ctattacaag gagattttag 7486 
atatgeaaaa tacaaaagaa etaagegtag tagaattaca acaaattctt ggaggaaaac 754 6 
gtgetagett tggtaaatgt gtagttggtg cttggggagc tggtgcagct g 7597 



<210> 14 
<211> 448 
<212> PRT 

<213> Lactobacillus sakei 
<400> 14 

Met Leu Tyr Thr Asp Val Ser Val Ser Leu Met Gin Asn Phe Val Ala 
15 10 15 



lie Leu Leu lie Phe Leu Leu Tyr Arg Tyr lie Gin Arg Lys lie Thr 
20 25 30 



Phe Lys Arg lie lie Leu Asp lie Leu lie Ala lie lie Phe Ser lie 
35 40 45 



Leu Tyr Leu Phe lie Ser Asp Ala Ser Leu Leu Val Met Val Leu Met 
50 55 60 



Arg Leu Gly Trp His Phe His Gin Gin Lys Glu Asn Lys lie Lys Thr 
65 70 75 80 



Thr Asp Thr Ala Asn Leu lie Leu lie lie Val lie Gin Leu Leu Leu 
85 90 95 



Val Ala Val Gly Thr He He Ser Gin Phe Thr He Ser He He Lys 
100 105 110 
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Ser Asp Phe Ser Gin Asn lie Leu Asn Asn Ser Ala Thr Asp lie Thr 
115 120 125 



Leu Leu Gly lie Phe Phe Ala Val Leu Phe Asp Gly Leu Phe Phe lie 
130 135 140 



Leu Leu Lys Asn Lys Arg Thr Glu Leu Gin His Leu Asn Gin Glu lie 
145 150 155 160 



lie Glu Phe Ser Leu Glu Lys Gin Tyr Phe lie Phe lie Phe lie Leu 
165 170 175 



Phe He Val He Glu He He Leu Ala Val Gly Asn Leu Gin Gly Val 
180 185 190 



Thr Ala Thr He Leu Leu Thr He He He He Phe Cys Val Leu He 
195 200 205 



Gly Met Thr Phe Trp Gin Val Met Leu Phe Leu Lys Ala Tyr Ser He 
210 215 220 



Arg Gin Glu Ala Asn Asp Gin Leu Val Arg Asn Gin Gin Leu Gin Asp 
225 230 235 240 



Tyr Leu Val Asn He Glu Gin Gin Tyr Thr Glu Leu Arg Arg Phe Lys 
245 250 255 



His Asp Tyr Gin Asn He Leu Leu Ser Leu Glu Ser Phe Ala Glu Lys 
260 265 270 



Gly Asp Gin Gin Gin Phe Lys Ala Tyr Tyr Gin Glu Leu Leu Ala Gin 
275 280 285 



Arg Pro He Gin Ser Glu He Gin Gly Ala Val He Ala Gin Leu Asp 
290 295 300 



Tyr Leu Lys Asn Asp Pro He Arg Gly Leu Val lie Gin Lys Phe Leu 
305 310 315 320 



Ala Ala Lys Gin Ala Gly Val Thr Leu Lys Phe Glu Met Thr Glu Pro 
325 330 335 
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lie Glu Leu Ala Thr Ala Asn Leu Leu Thr Val lie Arg lie lie Gly 
340 345 350 



lie Leu Leu Asp Asn Ala lie Glu Gin Ala Val Gin Glu Thr Asp Gin 
355 360 365 



Leu Val Ser Cys Ala Phe Leu Gin Ser Asp Gly Leu lie Glu lie Thr 
370 375 380 



lie Glu Asn Thr Ala Ser Gin Val Lys Asn Leu Gin Ala Phe Ser Glu 
385 390 395 400 



Leu Gly Tyr Ser Thr Lys Gly Ala Gly Arg Gly Thr Gly Leu Ala Asn 
405 410 415 



Val Gin Asp Leu lie Ala Lys Gin Thr Asn Leu Phe Leu Glu Thr Gin 
420 425 430 



lie Glu Asn Arg Lys Leu Arg Gin Thr Leu Met lie Thr Glu Glu Thr 
435 440 445 



<210> 15 
<211> 248 
<212> PRT 

<213> Lactobacillus sakei 
<400> 15 

Leu Tyr Pro Val Tyr Leu Leu Glu Asp Asp Leu Gin Gin Gin Ala lie 
15 10 15 



Tyr Gin Gin lie lie Ala Asn Thr lie Met lie Asn Glu Phe Ala Met 
20 25 30 



Thr Leu Thr Cys Ala Ala Ser Asp Thr Glu Thr Leu Leu Ala Ala lie 
35 40 45 



Lys Asp Gin Gin Arg Gly Leu Phe Phe Leu Asp Met Glu lie Glu Asp 
50 55 60 



Asn Arg Gin Ala Gly Leu Glu Val Ala Thr Lys lie Arg Gin Met Met 
65 70 75 80 



Pro Phe Ala Gin lie Val Phe lie Thr Thr His Glu Glu Leu Thr Leu 
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85 90 95 



Leu Thr Leu Glu Arg Lys lie Ala Pro Leu Asp Tyr lie Leu Lys Asp 
100 105 110 



Gin Thr Met Ala Glu lie Lys Arg Gin Leu lie Asp Asp Leu Leu Leu 
115 120 125 



Ala Glu Lys Gin Asn Glu Ala Ala Ala Tyr His Arg Glu Asn Leu Phe 
130 135 140 



Ser Tyr Lys lie Gly Pro Arg Phe Phe Ser Leu Pro Leu Lys Glu Val 
145 150 155 160 



Val Tyr Leu Tyr Thr Glu Lys Glu Asn Pro Gly His lie Asn Leu Leu 
165 170 175 



Ala Val Thr Arg Lys Val Thr Phe Pro Gly Asn Leu Asn Ala Leu Glu 
180 185 190 



Ala Gin Tyr Pro Met Leu Phe Arg Cys Asp Lys Ser Tyr Leu Val Asn 
195 200 205 



Leu Ser Asn lie Ala Asn Tyr Asp Ser Lys Thr Arg Ser Leu Lys Phe 
210 215 220 



Val Asp Gly Ser Glu Ala Lys Val Ser Phe Arg Lys Ser Arg Glu Leu 
225 230 235 240 



Val Ala Lys Leu Lys Gin Met Met 
245 



<210> 16 
<211> 61 
<212> PRT 

<213> Lactobacillus sakei 
<400> 16 

Met Glu Lys Phe lie Glu Leu Ser Leu Lys Glu Val Thr Ala lie Thr 
15 10 15 



Gly Gly Lys Tyr Tyr Gly Asn Gly Val His Cys Gly Lys His Ser Cys 
20 25 30 
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Thr Val Asp Trp Gly Thr Ala lie Gly Asn lie Gly Asn Asn Ala Ala 
35 40 45 



Ala Asn Trp Ala Thr Gly Gly Asn Ala Gly Trp Asn Lys 
50 55 60 



<210> 17 
<211> 98 
<212> PRT 

<213> Lactobacillus sakei 
<400> 17 

Met Lys lie Leu Lys Trp Tyr Ser Gly Gly Lys Asp Arg Gly Glu Arg 
15 10 15 



Ala Asn Asp lie lie Gly Gin Leu Leu Leu Asp Leu Asn His Asp Pro 
20 25 30 



Lys Asn Glu His Leu Glu Ala lie Leu lie Asn Tyr Gin Asn Glu lie 
35 40 45 



Lys Arg Lys Glu Ser Ser Val Pro Phe lie Leu Ser Arg Met Asn lie 
50 55 60 



Ser lie Ala Asn Thr lie Arg Arg Asp Arg Leu lie Leu Thr Asp Phe 
65 70 75 80 



Gin Glu Asp Lys Leu Lys Leu Leu Thr Ala Leu Ser Asn lie Arg Tyr 
85 90 95 



Gly Tyr 



<210> 18 
<211> 718 
<212> PRT 

<213> Lactobacillus sakei 
<400> 18 

Met lie Asp Arg Lys lie Tyr lie Pro Gin Val Asp Glu Met Asp Cys 
15 10 15 



Gly Val Ala Ala Leu Ala Met lie Leu Lys His Tyr Gly Ser Ser Ala 
20 25 30 
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Ser Leu Ala Tyr Leu Arg Asn Glu Ala Lys Thr Asp Leu Glu Gly Thr 
35 40 45 



Thr Ala Leu Gly Leu Val Lys Thr Ala Glu Asn Leu Gly Phe Glu Thr 
50 55 60 



Lys Ala He Gin Ala Asp Met Ser Leu Phe Glu Val Ala Asp Leu Pro 
65 70 75 80 



Phe Pro Phe He Ala His Val Leu Lys Asn Gly Glu Leu Leu His Tyr 
85 90 95 



Tyr Val Val Leu Gly He Lys Lys Asp Ala He He He Ala Asp Pro 
100 105 110 



Asp Pro Thr Val Gly He Ala Lys Met Thr Gin Ser Gin Phe Lys Ser 
115 120 125 



Glu Trp Thr Gly Val Ala Leu Phe He Ala Pro Lys Pro Ser Tyr Gin 
130 135 140 



Pro Val Lys Gin Gin Thr Lys Ala Ser Leu Phe Ser Phe Val Pro Thr 
145 150 155 160 



Leu Met Gin Gin Lys Arg Leu Val He Asn He Thr Leu Ala Ala Leu 
165 170 175 



Leu He Thr He He Ser He Leu Gly Ser Tyr Phe Leu Gin Thr Val 
180 185 190 



He Asp Thr Tyr He. Pro Asn Asn Met Gin Ser Thr Leu Ala He Val 
195 200 205 



Ala He Gly Leu He He Phe Tyr Gly Phe Gin Ser He Phe Thr Tyr 
210 215 220 



Ala Gin Asn Phe Leu Leu Ala Val Leu Gly Gin Arg Leu Ser He Glu 
225 230 235 240 



He He Leu Ser Tyr Leu Arg His Val Phe Glu Leu Pro Met Ser Phe 
245 250 255 
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Phe Ala Thr Arg Lys Thr Gly Glu lie lie Ser Arg Phe Asn Asp Ala 
260 265 270 



Asn Lys lie lie Asp Ala Leu Ala Ser Ala lie lie Ser lie Phe Leu 
275 280 285 



Asp He Thr Val Val Val He Met Gly He He Leu He He Gin Asn 
290 295 300 



Thr Thr Leu Phe Trp Leu Thr Leu Ala Val He Pro He Tyr He Ala 
305 310 315 320 



Val He Thr Leu Phe Ala Lys Pro Phe Glu Lys Leu Asn Gin Lys Glu 
325 330 335 



Met Glu Ser Asn Ala Val Leu Asn Ser Ala He He Glu Asp Leu His 
340 345 350 



Gly He Glu Thr He Lys Ala Leu Thr Ser Glu Ser Glu Arg Tyr Gin 
355 360 365 



Lys He Asp Thr Ala Phe Val Asp Tyr Leu Lys Lys Ser Phe Asp Tyr 
370 375 380 



Val Lys Ala Asp Thr Leu Gin Gin Ala He Lys Leu Phe Val Gin Leu 
385 390 395 400 



Gly Leu Asn Val Phe Val Leu Trp Val Gly Ala He Leu Val Thr His 
405 410 415 



Asn Glu Leu Ser lie Gly Gin Leu Met Thr Tyr Asn Ala Leu Leu Ala 
420 . 425 430 



Tyr Phe Val Asn Pro Leu Gin Asn He He Asn Leu Gin Thr Lys Leu 
435 440 " 445 



Gin Ser Ala Arg Val Ala Asn Asn Arg Leu Asn Glu Val Tyr Leu Val 
450 455 460 



Asp Ser Glu Phe Lys Thr Glu Arg Pro He Lys Ser Glu Ser Gin Leu 
465 470 475 480 
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Val Gly Pro He Glu Leu Gin Asn Val Ser Tyr Gin Tyr Gly Tyr Gly 
485 490 495 



Gin Arg Val Leu Glu Ser He Ser Leu Lys He Glu Pro Asn Glu Lys 



500 



505 



510 



Leu Thr He Val Gly Met Ser Gly Ser Gly Lys Ser Thr Leu Val Lys 
515 520 525 

Leu Leu Val Asn Phe Phe Glu Pro Thr Glu Gly Lys Val Leu Phe Asn 
530 535 540 



Gin Gin Asp Thr Gin Thr He Asp Lys Lys Thr Leu Arg Gin Phe Val 
545 550 555 560 

Asn Tyr He Ala Gin Thr Pro Tyr He Phe Ser Gly Ser He Trp Asp 
565 570 575 



Asn Leu Lys Leu Gly Asn Arg Pro Gly He Thr Gin Ala Asp He Met 



580 



585 



590 



His Ala Cys Glu Leu Ala Glu He Lys Asn Asp He Glu Lys Met Pro 
595 600 605 

Leu Gin Phe Glu Thr Leu Leu Asp Glu Asp Gly Asn Thr Leu Ser Gly 
610 615 620 

Gly Gin Lys Gin Arg Leu Thr He Ala Arg Ala Leu Leu Ser Pro Ala 
625 630 635 640 

Arg Val Leu He Phe Asp Glu Ser Thr Ser Gly Leu Asp Thr He Thr 
645 650 655 



Glu Gly Leu Leu Val Asp His Leu Met Ala Leu Glu Glu Arg Thr He 
660 665 670 

He Phe He Ala His Arg Leu Ala He Ala Lys Lys Thr Asn Asn He 
675 680 685 

Leu Val Leu Glu Asn Gly Ser Val Val Glu Thr Gly Thr His Asp Ala 
690 695 700 



Leu Val Asp Thr Gin Gly Arg Tyr Tyr Gin Leu Leu Asn His 
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705 


710 


<210> 


19 


<211> 


458 


<212> 


PRT 


<213> 


Lactobacillus sakei 


<400> 


19 



715 



Met Asp Lys Glu Phe Leu Glu Ser Ser Glu Phe Tyr Ser Ala Arg Phe 
15 10 15 



Lys Asn Phe Ser Thr Leu Leu lie Met Pro lie Ala Val Leu Leu Cys 
20 25 30 



Leu Val Cys lie Phe Ser Phe Phe Gly Lys Arg Glu lie Thr lie Glu 
35 40 45 



Gly Gin Gly Asp Leu Thr Thr Asn Lys Gin lie Pro lie Leu Gin Ala 
50 55 60 



Ser Thr Asn Ser Val Leu Lys Gin Asn Tyr Leu Lys Glu Gly Lys Phe 
65 70 75 80 



Val Lys Lys Gly Gin Thr Leu Leu Val Tyr Gin Asn Thr Lys Asn Gin 
85 90 95 



Asn Gin Lys Arg Leu Leu Glu Lys Gin Gin Asp Asn Leu Ser Tyr Gin 
100 105 110 



lie Thr Ser Leu Glu Thr Leu Lys Ala Ser lie Arg Ser Asn Gin Asp 
115 120 125 



. Gin Phe Glu Asn Asn Asp Gin Phe Gly Tyr Arg Asp Leu Leu Arg Gly 
130 135 140 



Tyr Leu Asp Gin Arg Gin Val Tyr Leu lie Glu Asn Gin Met Val Thr 
145 150 155 160 



Asp Lys Ala Ala Thr Ser Thr Thr Lys Gin Gin Thr Leu Thr Ala lie 
165 170 175 



Met Asp Lys Thr lie Gin Arg Asp Gin Thr Asn Leu Asp Ala Tyr Gin 
180 185 190 
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Ala Leu Tyr Gin Ser lie Lys Thr Asn Lys Val Tyr Ser Ser Thr Gly 
195 200 205 



Lys Tyr Asn Tyr Leu Tyr Glu Asn Tyr Gin Thr Lys Val Lys Ala Met 
210 215 220 



Ser Asp Lys Asn Glu Gin Ser Gly Leu Lys Ala Asp lie Leu Ala Thr 
225 230 235 240 



Thr Gin Gin Gin lie Asp Ser Leu Gin Gly Ser lie Ala Asn Ala Glu 
245 250 255 



Asn Gin Lys Val Ser lie Lys Glu Phe Asp Asp Ser Arg Phe Asn Thr 
260 265 270 



Asn Thr Asn Asn Glu Lys Leu Ala Leu Leu Glu Ala Gin Gin Thr Gin 
275 280 285 



Ser Ala Asn Glu Gin Leu Val Lys Ala Lys Gin Ser Leu Val Glu lie 
290 295 300 



Gin Thr Thr Leu Lys Gin lie Thr Ser Asp Ser Lys Glu Tyr Val Val 
305 310 315 320 



Lys Ala Pro Lys Asp Gly Val Leu His Val Asp Asp His Tyr Gin Gly 
325 330 335 



lie Lys Tyr Thr Ser Ala Gly Thr Ser Met Ala Arg lie Tyr Pro Val 
340 345 350 



Leu Ala Asp Gin Lys Arg Leu Lys lie Glu Ala Leu lie Pro Val Asp 
.355 360 365 . 



Asp lie Ser Ser Val Lys lie Gly Gin Arg Leu Arg Leu Lys lie Thr 
370 375' 380 



Arg Asn Val Pro Arg Pro lie lie lie Glu Gly Lys lie Asn Gin lie 
385 390 395 400 



Ser Val Ser Pro Thr Val He Asn Gin Gly Ser Tyr Tyr Thr He He 
405 410 415 
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Gly Leu Ala Thr lie Ser Asn Asn Asn Arg Lys Leu Leu His Tyr Gly 
420 425 430 



Met Thr Gly Lys He Ala He He Thr Gly Lys Thr Thr Phe Phe Asn 
435 440 445 



Tyr Tyr Lys Asp Lys Leu Leu Asn Arg Asn 
450 455 
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